Structure of the human Nkx2.1 gene.
NKX2.1 is a member of the NK2 family of homeodomain-containing transcriptional factors which binds to and activates the promoters of thyroid and pulmonary epithelial genes. We have cloned and sequenced twelve human lung NKx2.1 cDNAs. To elucidate the origin of Nkx2.1 transcripts, we also cloned and sequenced a 12 kb human Nkx2.1 genomic clone. Alignment of cDNA sequences with the genomic clone showed that contrary to previous reports, the human Nkx2.1 gene is organized into three exons and two introns. The newly discovered exon I contains an ATG codon that falls in frame with the previously identified Nkx2.1 initiator ATG codon on one of the cDNAs, designated 5E. Northern blot analysis shows that an mRNA of approximately 2.5 kb in size, homologous to 5E, is expressed in both lung and thyroid. The deduced amino acid sequence of the longest open reading frame on 5E is identical to NKX2.1 with the exception of a 30 amino acid N-terminal extension. Coupled in vitro transcription/translation of the 5E cDNA confirms that the open reading frame is translated into a contiguous polypeptide of 44 kDa. Analysis of Nkx2.1 genomic DNA fragments suggest that at least two independent regions, one within the first intron and the other 5' of the first exon may mediate the basal promoter activity of the Nkx2.1 gene in lung epithelial cells.